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^^MACHINE FOR MIXING AITO EXTRUDING RUBBER-BASED AND SILICONE- 
BASED PIiASTIC MATERIALS A3SfD METHOD THEREFOR" 

*o*oOo*0* 

Field of the invention 



and extrusion of rubber-based and silicone-based plastic materi- 
als and the method therefor. 

Background of the invention 

It is known that, in modern processes for the preparation of 
10 riobber compoiinds , a system is employed consisting of a closed 
mixer, commonly called '"Banbury mixer", paired with a twin-screw 
extruder called "Dump Extruder" (fig. 5) . The system provides 
that the raw material, typically rubber, or a silicone-based 
polymer, is mixed with fillers and various additives in a closed 
15 Banbury- type (from the name of its inventor) mixer, from which, 
at regular intervals, an evenly-mixed compound^ comes out, called 
*"batch" , which falls into the f eedbox of the dump extruder lying 
below. 



20 at regular intervals batches of compounded material to the dump 
extruder, which has instead the function of transforming the 
compoxmd batch so prepared - typically coming out in the shape 
of a continuous strip or leaf; this is subsequently cooled and 
sent to the following processing steps. 

25 Alternatively to this system, the step of the preparation of 

the compound to be extruded can be carried out in an open cylin- 
der mixer: however, in order to obtain a good batch, this type 
of mixer requires an operator to be present at all times han- 
dling the material to be compounded by cutting and reintroducing 

30 the compound into the mixer where necessary, . 



machine, and exposes the operator to a high level of injury haz- 
ard. 

The object of the present invention is to overcome these 
35 disadvantages by supplying a machine that does not need an open 
cylinder mixer for the preparation of the rubber compound or 
silicone-based material - 

Such object is achieved by means of a machine as described 
in its essential features in the attached main claim. 



5 



The present invention relates to a machine for the mixing 



In other words, during operation, the closed mixer delivers 



The cylinder mixer is a bulky, e2q5ensive and non-automatic 
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Other inventive aspects of. the machine and method thereof 
are described in the dependent claims. 
Brief description of the drawings 

Further features and advantages of the machine according to 
5 the invention will become apparent from the following detailed 
description of a preferred embodiment thereof, given by way of 
example and taken in conjunction with the accompanying drawings, 
wherein: 

fig. 1 is an elevation side view, partially cross -sectioned, 
10 of a machine according to the invention; 

fig. 2 is a partial elevation front view of the sealing 
flange of the machine according to the invention; 

fig. 3 is a top plan view, partially cross -sectioned, of the 
front part of the machine according to the invention; 
15 fig. 4A is an enlarged view of the front part of the machine 

shown in fig. 1; • . * 

fig. 4B is an enlarged view similar to fig. 4A of another 
embodiment of the invention; and 

fig. 5 is an elevation side view of a system according to 
20 the prior art, 

DESCRIPTION OF SOME PREFERRED EMBODIMENTS 

A mixer according to the invention mainly comprises a cone- 
shaped twin-screw extruder typically called dump extruder, as 
shown in fig. 1, for example the model CTE (Conical Twin Ex- 
25 truder) by Colmec S.p.A. 

The mixer comprises a fixed base 1, from whose front end a 
post rises that supports a twin-screw body 2 provided with a 
feedbox 3. The upper surface of the fixed base is further pro- 
vided with rails 4 onto which is capable of translating a slid- 
30 ing support 5 of a motor body 6. 

Belonging to the motor body 6 are also a reduction unit 7, a 
joint 8 and a support box 9 of the extrusion screws, from which 
depart two conical screws 10 housed in a batching chamber of the 
twin-screw body 2. . 

As can be obseanred in fig. 3, the two conical screws 10 are 
intermeshing and converge towards the outlet of the twin-screw 
body 2. They are driven to rotate by the motor body 6 in coun- 
terrotation mode. 

Furtheinnore , the batching chamber 12 opens towards the feed- 



35 



wo 2005/039847 PCT/IT2003/000664 

3 

box 3 through a mouthpiece 12a. 

According to the invention, a blind sealing flange 11 is 
provided on the outlet of the twin-screw body 2. The flange 11 
can be easily removed, in order to keep the outlet closed, as 
5 long as desired during the mixing step, while it can be removed 
to allow the extruded material to come out at the end of com- 
povinding . 

According to a simpler embodiment, the blind flange 11 is 
simply bolted onto the twin-screw body 2. Alternatively, it is 

10 hinged on a side and fixed by a latch on the other side. 

Through this design the Applicant was able to configure in a 
completely unusual and unexpected way a traditional dump ex- 
truder so that it operates in a capacity for which it was not 
designed, i.e. as a mixer. As a matter of fact, with the outlet 

15 of the dump extruder closed as described, the material intro- 
duced through the feedbox 3 is forced to recirculate around it- 
self inside the chamber 12, resulting in a homogeneous compound. 

In particular, during operation, with the blind flange 11 in 
a closed position, the materials to be compounded, such as rub- 

20 bers, fillers, accelerators, etc., are loaded through the feed- 
box 3 and fed into the batching chamber 12 . Starting of the mo- 
tor and the resulting opposed rotation of the conical screws 10 
pushes the material to be mixed towards the outlet. The blind 
flange 11, however, does not allow discharge of the batch out- 

25 side chamber 12, and forces the material to recirculate back- 
wards towards the chamber. An increasing pressure gradient is so 
obtained between a material feeding area, at low pressure, and a 
"ducted" area near the blind flange, at high pressure (fig. 4A) , 
The recirculation of the various basic components between vari- 

30 able pressure areas allows quick and effective mixing of the 
compound . 

To avoid compound stagnation in the front part of the cham- 
ber, according to a preferred embodiment of the invention the 
conical screws 10 are arranged, in the twin-screw body 2 so as to 
35 graze with their front end the blind flange 11. By doing so, all 
the material is forced to return to the low-pressure area, 
avoiding undesired stagnation. 

Once the mixing operation is finished, the blind flange 11 
is removed and a flange 110 with an open drawing plate is ap- 
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plied. The screws 10 in rotation hence push the corapound through 
the open drawing plate to the next processing step. 

The Applicant was able to verify that this unusual dump ex- 
truder .configuration allows to obtain excellent results in terms 
of homogeneous batch, distribution and dispersion of the compo- 
nents and of overall process cost -performance , 

A sample processing cycle was performed as described in the 
following . 

In the machine according to the invention a silicone -based 
polymer was introduced through the feedbox; immediately after- 
wards colourings, accelerators and some fillers were added. The 
compound was considered ready for the following extrusion after 
10 minutes only. 

Advantageously, the extruder is designed so that cleaning 
operations of the twin-screw body 2 and of the conical screws 10 
are particularly, easy : translation of the sliding support 5 al- 
lows the conical screws 10 to be completely removed from the 
twin-screw body 2, consequently allowing to remove any material 
residues present in the chamber 12. 

As can be easily understood, the present invention bril- 
liantly overcomes in a completely original way the problems out- 
lined in the preamble with reference to the mixing of rubber- 
based and silicone-based plastic materials. 

The process is automatic, allowing to obtain a homogeneous 
product regardless of the skills of the operator. 

Besides, the process can be carried out in a fully enclosed 
space, better safeguarding the operators' health, who are no 
longer forced to work in a hazardous environment. 

The machine so provided further allows to noticeably de- 
crease the total power input during the mixing and extrusion 
process , 

According to a particularly advantageous embodiment of the 
invention (fig. 4B) , the whole processing chamber of the twin- 
screw body is sealed, by means of the blind flange 11 and a 
cover 14, which has been specifically designed to seal the 
mouthpiece 12a - of the feedbox. In this way it is possible to 
carry out the mixing" under vacuum, thereby preventing the iinde- 
sired inclusion in the compound of air bubbles, which would oth- 
erwise originate defects in the semifinished product appearing 
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from the extruder . 

This embodiment exploits particularly well the machine fea- 
tures according to the invention; the plastic material in fact, 
throughout the whole processing line, from the raw material up 
to the extrusion tliereof , remains in a vacuum condition - since 
it must not even travel from a separate mixer to the extruder - 
thereby better guaranteeing homogeneity and the absence of gas 
inclusions . 

It is understood, however, that the invention is not limited 
to the specific embodiments illustrated above, which represent 
only non-limiting examples of the scope of the invention, but 
that a number of changes may be made, all within the reach of a 
skilled person in the field, without departing from the scope of 
the invention. 



